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ntroduction to the Speakers

Barry Sheraw, Software Development Manager, Dallas, TX

Barry joined TI's High Performance Analog EDA organization in 2006 as an EDA Software
Engineer focusing on automation tools and is currently manager of the Linux System Test
and Integration team. Barry received his Bachelor's degree in Mathematics/Computer
Science from Carnegie Mellon University in 1996 and his Master of Computer Science from
Rice University in 1998.

Nishanth Menon, Senior Member Technical Staff, Texas Instruments

Nishanth has been working with TI for over 18 years and is currently part of TI's Embedded
Processing organization as a Linux/Systems architect working with Jacinto and Sitara
Processor families. He is also a long time linux kernel contributor and currently active Linux
kernel maintainer for TI's K3 device trees among other stuff he does.

Minas Hambardzumyan, Software Developer, Dallas, TX

Minas joined Texas Instruments Analog EDA organization in 2007, where he focused on
development of design verification tools for ESD and ERC robustness. In 2021 Minas
transitioned to the Embedded Processors organization, where he leads development of Linux
system test tools and infrastructure. Minas holds a master’s degree in Physics from Yerevan
State University.
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Disclaimers

« This is a technology presentation, not product-readiness or roadmap
commitment

« Opinions presented here are that of the speakers and may not reflect
that of Texas Instruments Inc.
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Overview

« Motivation and Background

» Upstream Testing
— KernelCl Testing
— Upstream CI/CD Testing
— Full Upstream System Test

« Towards Common Testing...
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Motivation

« Why use KernelCI?

— Common platform to help kernel maintainers gauge Linux Kernel quality by
publishing test results for Tl platforms

— Get notifications on upstream Linux Kernel regressions
— Gain better confidence on results by testing images built externally

2(2 KernelCl
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Test Infrastructure — Tl's Global Test Farm
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Upstream Testing

« KernelCl Testing
« Upstream CI/CD Testing
 Full Upstream System Test
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Upstream Testing

« KernelCl Testing
« Upstream CI/CD Testing
« Full Upstream System Test
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KernelCl Upstream Testing

« Automated build of test collateral

— Boot images built locally

— KernelCl build
» Kernel files
« dtb files
* File systems (Debian and buildroot)

 Tests executed in local Test Farm on EVMSs

» Results automatically uploaded to KernelCl storage to enable web-
based review
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KernelCl Testing Architecture

& KernelCl
APl Server Storage Server Web Dashboard

Texas Instruments
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KernelCl Testing Architecture

APl Server Storage Server

KZ KernelCl
Web Dashboard

= [©]

@

Sl

& = N =
Query Recent Run Tests

Publish
Kernel Builds HDIIS

Results

Tl Test
Farm

:
® @

Review

Texas Instruments
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KernelCl Testing Status

* Nightly boot tests — Itp and KSelfTest coming soon...

* 13 upstream SoCs across Sitara and Jacinto

Lab «lab-ti» (— ®
am62axx_sk-fs defconfiy - armé4 - gee-10 2
& am62xx_Ip_sk-fs sorcont - armé4 - gee-10 (V]
amB2xx_sk-s aetee arme4 - gee-10 (V]
amB4xx-hsevm defconfy - améd - gee-10 [ v ]
am64xx_sk-1s cor - arméd - gee-10 [ v ]
Results for baseline: «v6.9-rc1-5-g928a87
ame654x-evm aetconng - arme4 - gec-10  ~ ]
Tree am68_sk-fs dstcanto - ame4 - gee-10 (]
Git branch . . -
Gitdescribe V6 9-rc1-5.0928367e1a4230 — @ — ] Details SoC «ti» for Tree «mainline» - v6.9-rc1-5-g928a87efa4230
' am69_sk-fs deicanis - amé4 - gec-10 2
Plan  baseline — .
GItURL it e org/publsemlinuxker| soC 1 N
g oo, W~k beaglebone_ai64-gp erconng - armé4 - gee-10 [ v ]
Git commit 028a87efad2302a230b0554be08 1228 Gitbranch master —
Architecture  arm6d Gitdescribe V6 9-1c1-5-9928a87efad: beagleplay-gp defconti - armé4 - gec-10 [ v ]
Compiler aarch64-linux-gnu-gee (Debian 10.2.1 GRURL niip "
Defcontlg 7—® Gitcommt: Sos [7200-6vm defcontig - améd - gec-10 (V]
Date 2024-03-26 Date 20240326
Job log j7210-1dK-gW defconty - armBd - gee-10 [ v ]
Available Test Plans 1721e-sk aefconng - armé4 - gee-10 B2
Test Results J72152-0vm aetconng - amé4 - gece-10 [ v ]
j784s54-evm g=tcontiy - armé4 - gee-10
All  Successhul  Regression: Failures  Unknown Test Plan Test Results
baseline 8 13 @
« reports per page
baseline-nfs 13 0 @ =
Test case path
baseline login z
13
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Upstream Testing

« KernelCl Testing
» Upstream CI/CD Testing
 Full Upstream System Test
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Upstream CI/CD

« End-to-end automation of latest upstream build, test and release
— Builds automatically initiated
— Test plans automatically executed on test boards and results tabulated

 Build collateral & test reports automatically released to customer facing portal
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Upstream CI/CD

« End-to-end automation of latest upstream build, test and release
— Builds automatically initiated
— Test plans automatically executed on test boards and results tabulated

 Build collateral 8; /Eggt reports automatically released to customer facing portal

Build Promote
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Upstream CI/CD

« End-to-end automation of latest upstream build, test and release
— Builds automatically initiated
— Test plans automatically executed on test boards and results tabulated

 Build collateral & test reports automatically released to customer facing portal

Next _—
Prod R‘un \
Tests
Test
Reports

C

Release Portal
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Upstream CI/CD

« End-to-end automation of latest upstream build, test and release
— Builds automatically initiated
— Test plans automatically executed on test boards and results tabulated

 Build collateral & test reports automatically released to customer facing portal

) FAIL!
Build

Test promotion

/(

html

Release Portal
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Upstream CI/CD

« End-to-end automation of latest upstream build, test and release

— Builds automatically initiated

— Test plans automatically executed on test boards and results tabulated

 Build collateral & test reports automatically released to Cté%%lmer facing portal

/(

Build Promote
Test

To Prod

Test
Reports

Image
Files

html

Release Portal
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Upstream CI/CD

« End-to-end automation of latest upstream build, test and release
— Builds automatically initiated
— Test plans automatically executed on test boards and results tabulated

 Build collateral & test reports automatically released to customer facing portal

Next

\ *

html

Tests

Reports Files

html

/\

Release Portal
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Upstream CI/CD

« Upstream CI/CD tests executed nightly
— Expanded set of tests including device driver tests

— Trade-off coverage and test execution time

Erabled
Tastcases

boot
POWERMGR Ity
e ke
USEHOST 1 e,
USBHOST : e
USEHOST 1 te

CAYPTO | hast
openssl_parfarmanca_tasts

USBHOST 1 Itp
P10 1 ite

MM 1 b
Ussst 1 hast 1 custom_builds
MM 1 i
POWERMGR 1 ltp
MM 1 ke

MME 1 b

1S ko

UART : has
USBHOST 1 Itp
usEHoET 4 e
boot

1 host 1 Madas-
Nodas | RGB3 2 eia Torets

et
UBaot 1 host 1 custam_buikds
UssHOST : Iy

USEBHOST § ite

Testplans for Specified Platforms

Testcases for: LCPD_Linux_am335x-evm_mainline_prod

o2
Ip-1561
o 1666
Ip-1650
o-1653
Ip-1853
Ip-2435
Ip-3882
p-a833
54967
Ip-6528
Ipr£210
17344
Ie-7348
1p7348
Ie-7771
Ip-7505
Ip-7526
le-7527
Ip-11723
Ip-12030
p-12894
Ip-13350
Ip-15427

1515505

Varify DUT can be beok up to kemel suscessfully
POWERMGR_S_FUNC_CPUFREQ_BASIC
12€_8_FUNE_12COETECT
USBHOST_XS_FUNC_AUDIO_LOOPBACK ACCESSTYRE_MMAR_ 01
USBHOST_XS_FUNC_AUDIO_LOCPBACK_ACCESSTYRE_NON INTER_01
USEHOST__FUNC_VIDEC_320_240

Crypto_m_PERF_apanssl_parf_harduars_sccalaration

USBHOST_S_FUNC_AUBIC_LOOPBACK_WITH_VIDEQ_CAPTURE
GPI0_S_FUNC_DIR_IN_ALL_BANK
MMC_S_FUNC_DD_RW_QUICK

Boat medas: UART

MMC_M_FUNC_SOHC_EXT2_DD_RW_1G
POWERMGR_S_FUNC_RUNTIME_ETHERNET
MMC_M_PERF_SDHC_SXT3_TRY

MMC_M_PERF_SDHC_EXT4_TRY
IPC_5_FUNC_RPMSG_SAMPLE_CLIENT

UART_S_FUNC_8500
USBHOST_5_STAESS_AUDIO_PLAYBACK_APLAY_STEREO_48KHz_01
USEHOST_5_STRESS_AUDIS_PLAYEACK_APLAY_MONG_48KHz 01
Verify kermel ssft boots 1 Hmes successfully

DRM mode test 8424 (RGEZ2)

1PC_S_FUNC_PRU_ECHO

Saat modes: UART wth karnl
USEHOST_S_FUNC_HIGHSPEED_HUB_MULTI_SPEED_o001

USBHOST_S_FUNC_SERIAL 0001

Texas Instruments Test R

I S . 105
T - 202404022055 and master_prod_014b18825
[dtb=http: /lepd.itg. ti
levin.d I=http://lepd. itg.ti.c

[zImage:var_test_no_stats=0ivar_boot attempts:
202404022059,

[/https://bitbucket.itg.ti. com/sem/vatf vatf-scripts.git:var
[ ow. o

I TR | ARGET itz
MMC_S_FUNC_DD_RW_QUICK

IMMC device wir test with whatever fi in card

IMMC read write test with whatever fs in card \n The devil
‘04/02/2014 10:07PM

‘04/(72/2024 10:09PM

prodam333

Build Info

‘.ﬂﬁ=h

Test Description

Session Summary

Test Tte:

ions Summary

C_S_FUNC_DD_RW_QUICK

[ERROR|Line

C device wr test with whatever fi in card
MMC read write test with whatever fs in card \n The device node is

|[ERROR|Line: File:
specified in get_blk_device_node.sh

|ERROR Lisie: File:bl

9.894072
0.897002
@.897626
©.103226
©.103592
9.103641
0.103656
8.103660
©.104570
©.120539
©.122900

0.120936
0.126541

©.140275
©.168372,

339)
2.169361]
8.176126

5.278057

/target-modul deeee/ 1cdce
.16

Setting up static identity map for €x56300000 - 0xB83008aC

reut Wierarchical SRCU implementation

reut  Max phase no-delay instances is 1000,

EFT services will not be available.

sap: Bringing up secondary CPUS ...

s1p: Brought up 1 node, 1 CPU

SUP: Total of 1 processors activated (996.14 BOGoMIPS).

CPU: A1l CPU(s) started in SVC mode.

devtmpfs: initialized

WFP support vB.3: implementor 41 architecture 3 part 30 variant ¢ rev 3
clocksource: Jiffies: mask: exFIffffff max_cycles: exfiffffff, max_idle_ns: 19112604262750000

futex hash table entries: 256 (order: 2, 16384 bytes, linear)

pinctrl core: initialized pinctrl subsystem

DMI not present or invalid.

NET: Registered PF_NETLINK/PF_ROUTE protocol family

DMA: preallocated 256 KiB pool for atomic :uhereﬂt allocations

thermal_sys: Registered thermal governor ‘step_:

cpuidle’ using governor menu

platform panel: Fixed dependency cycle(s) with focp/interconnect@45000660/segment 300000

No ATAGS?

m brrukp\nnt debug archmceure x4 unsupported.

AHBA PLO11 UART dr

1mu befoult dosain type: N ranstated

dommu: DMA domain TLB invalidation policy: strict mode

SCST subsystem initialized

usheore: registered new interface driver usbfs

usbcore; registered new interface driver hub

usbcore: registered new device driver usb

pps_core: LinuxPPs AP ver. 1 registered

pRs_ Software ver. 5.3.6 - Copyright 2005-2087 Rodolfo Giometti <giometti@linux.it>
e eTok sopwert registered

EDAC MC: Ver:

scni_core: SCHI protocol bus registersd
vgaarb: loaded

clocksource: Switched to clocksource dutimer
NET: Registered PF_INET protocol family

1P idents hash table entries: 15384 (order: 5,
tep_listen_portaddr_hash hash table entries: 512 (order: 8, 4895 bytes, linear)
Table-perturb hash Table entries: 65536 (order: 6, 262144 bytes, linear)

TCP established hash table entries: 8192 (order: 3, 32768 bytes, linear)

TCP bind hash table entries: 5192 (order: 5, 131672 bytes, linear)

TCP: Hash tables configured (established 5192 bind 8192)

UDP hash table entries: 512 {order: 2, 16384 bytes, linear)

UDP-Lite hash table entries: 512 (order: 2, 16384 bytes, linear)

NET: Registered PF_UNIX/PF_LOCAL protocel fami

RPC: Registered named UNIX socket transport module.

RPC: Registersd udp transport module.

RPC: Registered tcp transport module.

RPC: Registered tcp-with-tls transport module.

Registered tcp NFSu4.1 backchannel trensport module.

PCI: CLS & bytes, default 64

Initialise system trusted keyrings

workingset tamp_bits=3 max_order=18 bucket_order=g

squashfs: version 4.8 (2009/01/31) Phillip Lougher

131072 bytes, linear)
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Upstream Snapshots

« Customer facing Linux Upstream imag

TI's software-dl website

es and test results available on

#i3 TExas INSTRUMENTS

Wi TEXAS INSTRUMENTS

Tl Upstream Linux
CUCD Snapshots

am335x
am335x-hs
am437x
ama37x-hs
ams7xx
ams7xx-hs
am62axx
am62xx
am6dxx
ame5xx
7200
i721e
j721s52

Ti Upstream Linux
CI/CD Snapshots

Welcome to the TI Upstream Linux CI/CD Snaps

SOC (latest build) Passing Tests  Failing Te:

Tl Upstream Linux
CI/CD Snapshots

ar 27 Bgi| am335x
am335x-hs

am335x-hs 2 0 ama37x

= = = am437x-hs

i am57xx

ar 0 6| am57xx-hs
ameé2axx

amS7xx 14 8 am62xx

sm5750che 1 g 2m64xx
ame5xx

am62axx 4 220 7200
j721e

am62xx 23 08872152

o 34 27

Am6SxX 13 21

7200 18 2

5

Disclaimer: The Upstream Snapshots contain the |

for reference only and are not supported by Ti in 3

Texas Instruments Incorp
y | Te f

Home > am62xx
Snapshot listing for amé2xx

Snapshot

latest

upstream.202404012059
upstream.202404011103
upstream.202403312059
upstream.202403282059
upstream.202403272059
upstream.202403252059
upstream.202403242059
upstream.202403212059
upstream.202403202059
upstream.202403102059
upstream.202403072059

upstream.202403062059

Passi

am
amé2xx

nédxx

ameSxx

I #3 Texas INSTRUMENTS

ome > a6 2tk > upstream 20240

] R
Images ——

makarmé

COCTUSEHEIIRY show the buld instruction:
—

Testid  Board  Variant

02 amsaucsk

[T
% TEXAS INSTRUMENTS

TI Upstream Linux
CI/CD Snapshots

am335x
am335x-hs
ama437x
am437x-hs
ams7xx
m57xx-hs
am62axx
am62xx
am64xx

ameé5xx

x
»

Description

Status

Comment

Build Info

Tester
bootz ${loadedd

e backip),

5c{RND.o-boot -env, backup}, (10D,

ead §{Lcadadd

Disclaimer: The Up: A keroe dir} - ${fdtaddr}

for reference only

024, Texas Instruments Incorporated. All rights reserved.

licy | Terms of use | Terms of sale

2.
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https://software-dl.ti.com/cicd-report/upstream

Upstream Testing

« KernelCl Testing
« Upstream CI/CD Testing
* Full Upstream System Test

22
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Upstream System Test

« Automatically generated test plans based on requirements
— 1000’s of testcases across all SoCs
— Longer running tests including additional (external) driver tests

« Automatically flash SD cards with images to test
« Automatically collect and tabulate test results

24
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Upstream System Test Automation - Reports

Automatically generated test reports
Not published to community today

Texas In

dtb=http:/lepd.itg.ti.com/|
proc-board.dtb:kemnel=htt
(Tmage;var_boot_attenipt:
images/core-image-minis
jscripts.git:var_fs_prompty

[Run Storage-Related xtes!

103/29/2024 11:22PM

I/TC: Secondery CPU 1 initializing
T/TC: Secondary CPU 1 switching ta normal wmld boat
941] Detected PIPT [-cache on CPL

2.190551] GICw3: CPUL: found r‘cdistrlmltor 1 region @: 19:
8.101606] GICv3: CPUL: using allocsted LPL pending teble §OxPOZaCOOBEDBEE000
2.191638] CPUL: Eooted secondary processor oxaoa0socoe [mxa117dasn]
2.101125] snp: Brought up 1 node, 2
©.138475] sMP: Total of 2 pracassors Ccttvated
2.135276] CPU: ALL CPU(s) started st £L2
@.139483] CPU features: detectad: 32-bit EL® Support
2.144732] CPU featuras: ne'ected 32-nit ELL Support
@.129986] CPU featurs tad: CRC32 instructions
2.155247] alternative appl ing systen-wide alternatlves

devtnpfe: dnit
clocksource: ije BFFFFFFFT man_cycles: enfFFFFFff, nax_idle ns: 7645841735188600 ns
futex hash £ : 512 (order: 3, 32768 bytes, linesr)
pinctrl cores Lni(iali.eﬂ ainctrl subsystem
OMI not present or invalid.
NET' Registered PF_NETLINK/PE_ROUTE protocol fanily
2.207446 preellocated 512 Kif GFP_KERMEL pool for atomic allocations
2,214765 DM pr:nllocarcd 512 Kif GFP_KERMEL|GFP_OMA pool for atomic allacatiens
2.222607] D presllocated 512 Kif GFP_KERMEL|GFP_DMASZ pool for atomic allocations
2.230936] oudit: initializing netlink subsys (disabled)
2.236567] audit: type=20BD audit(£.152:1): state=initialized eudit_enabled=0 res=1
2.237341) therae]_sys: Registered thermal overnar ~3tep wdse”

1 governor *pover_allocator’

2.179856]
@.180886
2.133406]
2.195103
2.200908]

8 3%0684] cpuidler using governor menu

8.261476] hu-breskpoint: found & breakpoint and 4 wetchpoint reglsters.
2.268451] ASID ollocator initialised with 65535 emtries

2.275063] Seriali AMBA PLOL1 UART drlver

8.297674] Madules: F1728 peges in renge for non-PLT uszge

8.297882] Modules: 513246 pages in range for PLT usage

0.304675] HugeTLE: registersd 1.06 Gif page size, pre-sllocated @ pages
2.316446] HugeTLE: @ KiB vmenmap can be freed for a 1.99 GiB page
©.322852] tugeTLB: registersd 32.8 Mif page size, pre-sllocated @ pages
9.329787] HugeTLE: @ KiB vmenmap can be freed for a 32.8 M page

8.336286] HugeTLB:
2.343124] HugeTLE:
8.349526] HugeTLB:

registersd 2.00 Mi3 page size, pre-sllocated & pages

@ KiB vmenmap can be freed for a 2.6@ M page

registersd 64.6 KiS page size, pre-sllocated @ pages

2.356451] HugeTLE: @ KiB vmonaap can be freed for a £4.8 KiB page

8.363121] Denotion targets for Node @: null

©.368418] ACPT: Interpreter disabled

2.573824] k3-chipinfo 43080214, chipld: Fanlly:J7200 rev:SR2.@ JTASID[@x1bbsdozf] Detected

@.383336] donmu: Oefault domain type: Tramslated

2.335241] lomnu: CMA domaln TLE Snvalidation policy:

©.394742] SCSI subsystem initialized

2.395765] usbeore: registered new interface driver usbfs

2.404306] usbcore: registersd new interface driver hub

©.499828] usbcore: registered new neulca driver ush

2.415681] pps_core: LinusPPS APT ver. 1 registered

©.520767] pps_core: SofTware ver. 5.3.5 - Copyright 209s-2007 Rodolfo elonetti <glonertiglinux,it>
4301061 PTP clock support T

strict mode

Requirement Metrcs for: j7200-evm Legend
Component Total Met or Partially Met Met  Partially Met NotMet Not Validated Test Gap Seqlirament Met
All Components 169 (100%) 77 (46%) 64 (38%) 13 (8%) 68 (40%) 21 (12%) 3(2%) Requirement Partially Met ]
Connectivity 57 (100%) 13 (26%) 13 (23%) 2 (4%) 34 (60%) & (14%) 0 (0%) Requirement not Mat
Baseport 110 (100%) 62 (36%) 51(a6%) 11 (10%) 34 (31%) 13 (12%) 1% Tests ot Run Pase/Fall/HRTP Yotal TR0
ester
Connectivity NETWORKING 2 (100%) 0 (0%) 0 (0%) 0 (0%) 0.(0%) 0 (0%) 2 (100%) Testz not Dafined or Mapped wr fept!
et Sinpas I R - rcamn. 20240
pr— Requirement Not Apslicable to Platform
Build Info
Component Subcomponent Priority  Requirement uirement Description Defects 17200-evr
8 S R B = [ e [N
Baseport Aoc s - ADC driver shall support continous mode of operation by reading SRS : {optee_xte
Madium devjio:daviceh
anc p3- 50-16: ot mode of reading digitized value from
Medium
Baseport aes coypto P3- CPD-16329 W AES crypto acceleration shall be supported
Mechom, Test Started 03/29/2024 11:20PM
st P3- CPD-17100  ATF: Support PSCI call for system re:
Medim
atF P3- cop-1710 ATF: Support starting BL33 non-secure boot- 120021
adum 03201202
Baseport atr 20-17 ATF: Support intlal GIC programming and Intemupt group partitioning
Wedium
a1 p3- Lcop-3238 ATF: Enable L2 ECC
Viedium
a1 p3- CP0-17102  ATF: Support starting secure runtime BL32 in TrustZone-ELL
Medium
gasaport aTF b3- 012082 ATR: S
Medhm Test Results Summary for LCPD-17102
Baseport st 2 20-12 E dutl
Madium Failing l dutl_bootloader r
Basaport soot [ Testease Result Testlink Timestamp Certfied Form  Evm utl_boatlnader £
— Storane-Reiated XTEST tears (L& famil 207330 cozzizsnae Te epshizs grze-es | |
—— 8oot
Medium
so0t p3- 50-7 Devical  Shatad-mamoc-Ralatad SIEST teats (7 2026-03-20 00i26116400100 Tnie  eptfs2s 17200-wem g
Vedium
p3- Leooteare  Suppof g 20240330 00244900100 T wpidd 200-wems Run Storage Related xies btps:/github com/OP TEE
Viedium
== I
easeport pto b3 ACP018323 Suppol

25
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Upstream System Test Automation - Reports

Test results tied back to Requirement!

Automatically generated test reports
Not published to community today

Re%n_nemtnl Metrics for- j7200-evm

Requirement Met

Texas In

dtb=http:/lepd.itg.ti.com/|
proc-board.dtb:kernel=ht
(Tmage;var_boot_attenipt:
Vimages/core-image-mini
jscripts.git:var_fs_prompty

[Run Storage-Related xtes!

103/29/2024 11:22PM

I/TC: Secondery CPU 1 initializing
T/TC: Secondary CPU 1 switching ta normal wmld boat

941] Detected PIPT [-cache on CPL
2.190551] GICw3: CPUL: found r‘cdistrlmltor 1 region @: 19:
8.101606] GICv3: CPUL: using allocsted LPL pending teble §OxPOZaCOOBEDBEE000
2.191638] CPUL: Eooted secondary processor oxaoa0socoe [mxa117dasn]
2.101125] snp: Brought up 1 node, 2
©.138475] sMP: Total of 2 pracassors Ccttvated
2.135276] CPU: ALL CPU(s) started st £L2
@.139483] CPU features: detectad: 32-bit EL® Support
2.144732] CPU featuras: ne'ected 32-nit ELL Support
@.129986] CPU featurs tad: CRC32 instructions
2.155247] alternative appl ing systen-wide alternatlves

devtnpfe: dnit

clocksource: ije BFFFFFFFT man_cycles: enfFFFFFff, nax_idle ns: 7645841735188600 ns
futex hash £ : 512 (order: 3, 32768 bytes, linesr)
pinctrl cores Lni(iali.eﬂ ainctrl subsystem
OMI not present or invalid.
NET' Registered PF_NETLINK/PE_ROUTE protocol fanily
2.207446 preellocated 512 Kif GFP_KERMEL pool for atomic allocations
2,214765 DM pr:nllocarcd 512 Kif GFP_KERMEL|GFP_OMA pool for atomic allacatiens
2.222607] D presllocated 512 Kif GFP_KERMEL|GFP_DMASZ pool for atomic allocations
2.230936] oudit: initializing netlink subsys (disabled)
2.236567] audit: type=20BD audit(£.152:1): state=initialized eudit_enabled=0 res=1
2.237341) therae]_sys: Registered thermal overnar ~3tep wdse”
1 governor *pover_allocator’

2.179856]
@.180886
2.133406]
2.195103
2.200908]

8 3%0684] cpuidler using governor menu
8.261475] hw-breskpodnti found 6 breaxpoint and 4 watchpolnt registers,

2.268451] ASID ollocator initialised with 65535 emtries
2.275063] Serial: AMBA PLEL1 UART drlver

8.297674] Madules: F1728 peges in renge for non-PLT uszge

8.297882] Modules: 513246 pages in range for PLT usage

0.304675] HugeTLE: registersd 1.06 Gif page size, pre-sllocated @ pages
2.316446] HugeTLE: @ KiB vmennap can be freed for a 1.99 GiB page
©.322852] tugeTLB: registersd 32.8 Mif page size, pre-sllocated @ pages
9.329787] HugeTLE: @ KiB vmenmap can be freed for a 32.8 M page

8.336286] HugeTLB:
2.343124] HugeTLE:
8.349526] HugeTLB:

pre-sllocated & pages
@ 2.68 MR page
pre-sllocated @ pages
a 83.8 KiB page

registersd 2.80 Mi3 page size,

@ KiB vmenmap can be freed far

registersd 64.0 Ki5 page size,

2.336451] HugeTLE: @ KiB vmemmap can be freed far

8.363121] Denotion targets for Node @: null

©.368418] ACPT: Interpreter disabled

2.573824] k3-chipinfo 43080214, chipld: Fanlly:J7200 rev:SR2.@ JTASID[@x1bbsdozf] Detected

@.383336] donmu: Oefault domain type: Tramslated

2.335241] lomnu: CMA domaln TLE Snvalidation policy:

©.394742] SCSI subsystem initialized

2.395765] usbeore: registered new interface driver usbfs

2.404306] usbcore: registersd new interface driver hub

©.499828] usbcore: registered new neulca driver ush

2.415681] pps_core: LinusPPS APT ver. 1 registered

©.520767] pps_core: SofTware ver. 5.3.5 - Copyright 209s-2007 Rodolfo elonetti <glonertiglinux,it>
4301061 PTP clock support T

strict mode

Component Total Met or Partially Met Mct  Partially Met NotMet Not Validated Test Gap
All Components 169 (100%) 77 (46%) 64 (38%) 13 (8%) 68 (40%) 21 (12%) 3 (2%) Raguiremant parkally et _
Connectiity 57 (100%) 15 (26%) 13 (23%) 2 (4%) 34 (60%) 8 (14%) 0 (o%) Requirement not Met
Basaport 110 (100%) 62 (36%) 31(a6%) 11 (10%) 38 (31%) 13 (12%) 1) Tests not Run Pass/Fail/NRTP Total e T —
ester ¢
Connactivty NETWORKING 2 (100%) 0 (0%) 0(0%) 0 (0%) 0(0%) 0 (0%) 2 (100%) Tests not Dafined or Mapped il P
Tere Spas [ N . c-streaum 20240
es—
Build Info
Component Subcomponent Priority  Reau uirement Deseription
F S I D = = | Tece.  [EEW
. Test Script [LSP/TARGE T/optee_xte
anc IS
Medum
Baseport As Crvpto p3- coo-18329
Medium Test Started 103/29/2024 11:20PM
atF P3- 20-17100  ATF: Support BSCI callfor system re
Wedium
atF p3- C20:17101  ATF: Support starting 8L33 non-secure boot-stags in £L2 120021
B 0320202
Basapon atF 20-17, ATE: Support intial GIC programming and Intemupt group partitioning
Medium
st b3 LCOD-32381 AT Enable L2 ECC
Medium
sasepon atF P3- 017102 ATF: Support starting secure runtime BL32 In TrustZone-ELL
Vedium
Basaport ate p3- LCo0-17092 AT
Medhm Test Results Summary for LCPD-17102
Baseport At 5 20-17 E dutl
padium Failing -
Easaport soot by . Aceoueno Testease Result Testiink Tmestamp cernfied Farm  Evm [ dutl boetigader ¢
Storane-Retated XTEST tests (L& fariv) 2020.03-30 00122:2140000 e aptizs grza0-evms | |
sasoport so0t o0-16318
Madium
Medium
soot p3- sco0-16319  5uppo| gace 2024:03-30 002444000100 T apiad 7200 i Run Storage Related stest hitps/github com/OP-TEE
Medium
e ]
saseport npto b3 LCo0-16323 suppol

26

W3 TEXAS INSTRUMENTS



Towards Community Based Testing...

W3 TEXAS INSTRUMENTS



Towards Community Based Testing...

API| Server

Storage
Server

(il

ks KernelCl
Web Dashboard

Texas Instruments

i3 TExAs INSTRUMENTS



Towards Community Based Testing...

API| Server

Storage & KernelCl
Server Web Dashboard

—=

H =

Texas Instruments

C
(]

i3 TExAs INSTRUMENTS



Towards Community Based Testing...

API| Server

Storage
Server

ks KernelCl
Web Dashboard

S N TN
2 e N

Private CICD &
Build System Test

Texas Instruments

i3 TExAs INSTRUMENTS



Towards Community Based Testing...

Storage &2 KernelCl
API Server Server Web Dashboard

ST N
RN e
L A\ L

Texas Instruments SoC Vendors

31

i3 TExAs INSTRUMENTS



Towards Community Based Testing...

API| Server

Storage
Server

Web Dashboard

ks KernelCl

Texas Instruments

Private
Build

Internal
Testing

SoC Vendors

2.

i3 TExAs INSTRUMENTS



Towards Community Based Testing...

Storage
Server

ks KernelCl

Texas Instruments

SoC Vendors

33

i3 TExAs INSTRUMENTS



Towards Community Based Testing...

« Objective:
— Product quality, Reliable Mainline Software

« Challenge: TRUST!

 Solution: Transparency
— Standardizing
— Decentralizing
— Trusted Reporting

34
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Solution: Standardized Testing

» Testing today's complex embedded systems are multifaceted
— Multi-OS and heterogenous ecosystems
— Linux testing vs. Traditional JTAG based RTOS testing

« Few Areas of improvement:

— Test Farm Control & deployment — Lava, Labgrid,... (collaborate for the best of both worlds)
— Host side test frameworks — pytest?

— DuT frameworks — LTP-DDT?

— Protocol standardized testing — example: TSN/Industrial protocol

— Test Harness hardware - examples: Py ? ‘i\‘ Cuoo %Ow ki ? ‘f\‘ /%
« Camera Test harness A igh f\
* PCle Test harness %bm'\ou(? ﬁ X f )

 Board Test interface harness
_ TeStl ng S ho u I d Scal e DIStrl butlonS With no shared institutions (such as language or When everyone adopts the same institution,

legal standards), connections are hard to form. connections can multiply in the network.

hd FOCUS |S I’eprOd UC| b| I |ty Network and Languages CC-SA 4.0
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https://commons.wikimedia.org/wiki/File:Networks_and_language.png

Solution: Decentralizing

Solution:
— Test scale over time
— Changing business priorities
— Geographical locations OrienCC CC-SA 3.0

Testing time is $$$ - more tests are needed for better quality, but more tests more time.
Decentralizing testing provides better coverage

No business retains a single priority over time. Decentralizing removes pressures on a
single point of failure.

No single physical location can infinitely scale — new platforms, new technologies keep
appearing. Older platforms are still in production use — dropping them should NOT be an
option!

KernelCl model of decentralized testing is ideal if we can scale across Operating Systems
(Linux, Zephyr...), Platforms (Server, embedded MPUs, MCUSs..)
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https://commons.wikimedia.org/wiki/File:OrionCC.jpg#mw-jump-to-license

Solution: Reporting

 Fear of reporting bad results must be
overcome for transparency

« Solution:

— Providing decentralized data retrieval allows
richer decentralized reporting options.
— Towards community defined "badge" for
reporting quality?
» Data source

* Quality of report without bias (standard report
templates?)

« KernelCl today addresses an open reporting
scheme, but data sources are still API driven.

Map of Hell public domain in the United States
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https://en.wikipedia.org/wiki/File:Sandro_Botticelli_-_La_Carte_de_l%27Enfer.jpg

Conclusion

» KernelCl common location for publishing and gauging kernel quality

« Scaling up to additional CI/CD, System Testing provides additional
confidence and visibility of quality

« Call for Action for us as an Open Source Community:

— Common Testing framework beyond Linux kernel would leverage
shared solution across vendors

— KernelCl could be an umbrella for facilitating standardized Open
Source ecosystem testing for production worthy products using
mainline/upstream s/w itself
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Q&A Learn more about Tl products
— https://www.ti.com/linux

+ Contact Information: _
_ Barry Sheraw <bsheraw@ti.com> — https://www.ti.com/processors

— Nishanth Menon <nm@ti.com>, IRC — https://www.ti.com/edgeal
NishanthMenon @ libera.chat #linux-ti

#kernelci Linaro openAMP, Zephyr and
BeagleBoard.org Discord channels.

— Minas Hambardzumyan <minas@ti.com>,
minas @ libera.chat #kernelci

Why choose TI MCUs and processors?

v Scalability v Efficiency v/ Affordability v Availability

Our products offer scalable We design products that extend We strive ta make innovation Our investment in internal

performance that can adapt and battery life, maximize performance accessible to all by creating cost- manufacturing capacity provides

grow as the needs of your for every watt expended, and effective products that feature greater assurance of supply,

customers evolve. unlock the highest levels of system state-of-the-art technology and supporting your growth for decades
efficiency. package designs. to come.
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mailto:bsheraw@ti.com
mailto:vaishnav.a@ti.com
mailto:nm@ti.com
https://discord.gg/7hq6rAhQ
https://discord.gg/6MX7P8hj
https://discord.gg/hUU4SHQ4
mailto:%3cminas@ti.com
https://www.ti.com/microcontrollers-mcus-processors/overview.html
https://www.ti.com/processors
https://www.ti.com/edgeai

References

« KernelCl Upstream Test Results
— https://linux.kernelci.org/soc/ti/

Tl software-dl upstream CI/CD snapshots
— https://software-dl.ti.com/cicd-report/upstream
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